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■  OHAKaES  IE  THE  QHS  COMPLEX  IN  MfOOARDIAL  INPARGTIOK. 
following  is  the  ti^aaslatloh  of  ah  article  hy  T.B. 
Xoreilevslca,ya  entitled  “Oh  Ifeaenenii  Komplelcsa 
Elektrokardiograaimy  pri  Infarkte  Mlokarda’*  (.EngliJSh  VefSiO-i 
above)  ih  Terapsvtichsekiy  Arkhlv  (Therapeutic  Arohives), 
Yol,  32,  No*  5$  MoscoWj  i960,  pages  53"66^57 

from  a  group  under  the  direction  of  Professor  M*S. 
fovsl,  Active  Mamher  of  the  Academy  of  Medical  ocishces 

USSR, 

It  is  customarily  considered  that  the  signs  vof  myo" 
cardial  infarction  in  the- initial  portion  of  the  ventricu»| 
lar  conjilex  are  a  reduction  in  the  amplitude  of  the  R  wave 
and  the  appsaranoe  of  Q  waves  or  QS  waves  in  the  electro¬ 
cardiographic  leads  located  over  the  area  of  the  necrotic 
focus.  In  the  literature  credence  is, given  to  the  state¬ 
ment  that  changes  in  the  QRS  complex  in  myocardial 
infarction  are  brought  about  by  tissue  necrosis  located 
under  the  “investigating",  electrode  and  reflect  a  reductior 
in  the  electrical  potential  of  this  area  up  to  the  point 
where  it  completely  disappears*  It  later  periods  after  ■_ 
myocardial  infarction  in  a  number  of  patients  ah  increase 
in  the  ain,plitude  of  the  E  wave  and  a  reduction  In  the 
I  amplitude  of  the  Q  wave  or  a  transformation  of  the  QS  wave  j 


I 


in  which  a  low  R  wave  Is  seej 
between  the  Q  sad  S  wairee.*  i.'^  ■s®e»  in.  leads  locatt 


(between  the  Q  and  S  wairee.*  i.'^  Beea  in.  leads  locat^ 

over  the  necrotic  , focus-.  ! 

Such  electrocardiographic  chasgea  are  usually  con* 
sldered  evidence  of  a  partial  restoration,  of  &6  electrical 
myocardlel  potential  in  the  affected  area,  fhereforej  for 
the  purpose  of  evaluating  the  degree  of  expression  of  the 
lesioxi  in  isyocardlal  lafarotion  the  aaiplitudes  of  the  Q  anl 
E  waves  are  cocipared  in  a  lead  located  over  the  suspjected 
infarction  area. 

¥e  succeeded  in  determining  another  change  in  the  QRS 
complex  In  myocardial  Infarction. 

In  all  108  patients  with  infarction  d.urlng  the  acute 
\  period,,  which  we  obs@:nred,  the  occurrence  of  an  3,  wave' was 
noted  in  the  left  precordlal  leads,  that  is,  in  leads 
located  ‘.at  •  tfe,e  peripheral  pjortlons  of  the  necrotic  -fDcuE  . 
This  sign  was  found  both  In  extaasive  Infarctions,  in  which 
the  Q  wave  was  found  in  the  fifth  a-ncl  sixth  caest  leads  of 
the  sl.ectro cardiogram  (4?  patients)  and  In  less  diffuse 
infarcts,  where  the  Q  wove  was  seen  ixi  the  third  and  fourtii 
chest  leads  (15  patients)  as  well  as  la  sa.all*»foouB 
infarcts  in  the  absence  of  a  Q  wave  in  the  eleotrocB.rtti©"" 
grsia  (19  persons), 

'The  appear&noe  of  an  S  wavs  in  ths  left  chest  leads 
during  the  acute  period  was  found  also  in,  thpse._c.a£gjLJ!hgx^ 
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“tH'e'nfarctlon  was  looaTlWd  simultaneously  on“the  posteTijr 
and  anterior  walls  (11  persons)  and  in  infarcts  of  the 
posterior  wall  (16  persons) . 

The  electro cardlographic  changes  during  the  acute 
period  of  myocardial  infarction  were  noted  both  in  the 
absence  of  cardiac  insufficiency  (72  out  of  108)  and  in 
those  cases  where  It  was  found  beginning  with  the  first 
few  days  of  the  disease  (36  patients).  Therefore,  the 
appearance  of  an  S  wa^e  in  the  left  precordial  leads  durini; 
the  acute  period  myocardial  infarction  was  not  customarily 
associated  with  cardiac  insufficiency , 

The  .S  'wax^'e  in  the  left  precordial  leads  of  the  electro¬ 
cardiogram  during  the  acute  period  of  the  disease  was 
noted  both  after  the  first  infarct  (92  patients)  and  after 
repeated  infarctions  (16  patients). 

During  the  acute  period  of  myocardial  infarction  a 
deep  S  wave  was  found  in  one,  two  or  three  left  precordial 
leads,  that  is,  in  leads  located  over  the  periphery  of  the 
necrotic  focus.  In  89  patients  It  was  seen  In  the  fourth 
chest  lead;  in  part  of  them  this  was  In  combination  with  as 
I  S  wave  in  the  fifth  and  sixth  chest  leads.  In  100  patients 
the  S  wave  was  found  in  the  fifth  chest  lead,  sometimes  in 
combination  with  an  S  wave  in  the  fourth  and  fifth  chest 
leads «  In  79  persons  the  3  wave  was  in  the  sixth  chest 

+.’hf>r‘A'h(r-  In  nart  cf  them  It  was  Combined  with  the . g.ai.p 
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1  ' 

In  patient  ?»*  age  52,  an  extensive  myocardial 
infarction-  developed' witho-at  preceding  angina  pectoris.  0:i 

■’an  e3.ectrooardiogram  dated  5  Februaiy  1949  (Fig.  l,a)  the 

I 

QRS  complex  has  the  shape  of  a  QS  wava  in  the  first  three 
chest  leads. 

Ihe  S-I  interval  in  these  three  leads  was  considerabl;' 
elevated.  In  the  x^ourth,  fifth  and  sixth  chest  leads  a 

I 

I  deep  S  'Wave  is  seenj  the  S-f  interval  in  the  fourth  chest 

I  lead  is  elevated;  the  , T  ,’5frave  in  the  fifth  and  sixth  chest 
leads  Is  flattened. 

After  the  infarction  the  patient  developed  anginal 
attacks.  On  the  electrocardiogram  dated  13  January  1950. 

,  (Fig.  l,h)  the  amplitude  of  the  S  waves  in  ’the  left  chest 
leads  had  decreased;  otherwise,  practically  the  same  QRS 
complex  changes  remained  X'diich  had  been  recorded  during  the 

t 

acute  period  of  the  disease* 

Seven  years  after  the  myocardial  Infarction  the 
patient  occasionally  had  anginal  attacks,  Ro  cardiac 
insufficiency  was  noted.  In  an  ©lectrccard'logram  dated 
9  July  1956  (Fig.  l,c)  the  S  wave  had  disappeared  and  the 

,  QRS  complex  had  aBSumed  the  shape  of  a  QR  both  in  the.  left 
and  right  chest  leads. 

As  is  seen  from  these  data,  during  the  acute  period  of 
myocardial  infarction  e,  deep  S  wave  was  seen  on  the _ _ _ 
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'Ig.  1 .  S©otro0ar4iograjBBof  Patient  ?. 

ft— 5  February  I949;  b«-.15  JaBmrr/  I95OJ  e— 9  July  195^ 


electrocardiogram  "In  the  lef*i  cHe”s^’’"Xiaas’j  a  year  aft er'i 
» 

the  amplitude  of  this  wave  had  decreased  considerably,  and 
seven  years  later  the  S  wave  had  disappeared  from  these 

I 

leads. 

Patient  P,,  age  35,  had  sustained  a  myocardial 
infarction  of  the  anterior  wall.  On  an  electrocardiogram 
taken  on  the  seventh  day  after  the  beginning  of  the 
disease,  6  June  1950  (Pig,  2, a)  there  was  no  R  wave  in  the 
second  chest  lead;  in  the  third,  fourth  and  fifth  chest 
leads  a  small  Q  wave  was  seen;  in  these  leads  a  deep  S 
wave  was  found.  The  T  wave  in  all  the  chest  leads  was  of 
a  coronary  type. 

On  an  electrocardiogram  dated  29  July  1950  (Pig,  2,b) 
the  amplitude  of  the  R  wave  had  increased  in  the  third  and 
fourth  chest  leads,  and  the  S  wave  hs-d  decreased;  in  the 
fifth  end  sixth  chest  leads  the  S  wave  had  decreased  con¬ 
siderably  in  size.  The  T  wave  in  the  first  four  chest 
leads  was  of  the  coronary  type,  and  in  the  last  two,  it  was 
flattened.  Afterguards,  angina  on  exercise  persisted  in  the 
patient,  but  in  February  1951  (Pig.  2,c)  the  electrocardio¬ 
graphic  curve  assumed  almost  a  noDcal  shape.  In  all  three 
chest  leads  the  R  wave  is  clearly  seen,  although  its 
amplitude  in  ths  second  chest  lead  is  smaller  than  in  the 
first  chest  lead;  the  S  wave  in  the  fifth  and  sixth  chest 
leads  has  disappeared,  and  in  the  fourth  chest  lead  it  has  1 
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f  '  ,  .  . 

. . . . . » - ^ . ^ _ _ - _ — _  ■ 

decreased  .considerably  in  size. 

An  S  wave  was  seen  in.  this  patient  during  the  acute 
period  of  myocardial  infarction  in  the  left  chest  leads. 

•  After  a  its  amplitude  decreased,,  and  after  one  and 

a  half  years  it  disappeared. 

In  recent  years  the  attention  of  investigators  has 
been' attracted’  by  the  .  problem  of  ’’interrMdiate  forms'* 
between  angina  pectoris  and  myocardial  ij^farction.  Pos^sigr 
authorS“'“Zuch8rmann,  Rorn  and  others— -use  the  term  ”ll.slan" 
for  designating  these  conditioass  Histological  examinatioa 
In  these  cases  does  not  reveal  any  myocardial  infarction 
but. rather  ©hows  only  small  foci  of  necrosis*  chiefly  in 
the  subendocardial  layer. '  M.S.  Vovsi,  V.Ye«  Fradkina,  A,U., 
Tsyganovaj  Ye. A.  Aleksandrova  and  M.M,  hodashvili,  and  Q»K, 
A.lekseyev  have  wi’itten  about  the  clinical  manifestations  of 
this  myocardial  lesion. 

¥e  observed  19  patients  with  such  small-focus  - 
lesions  in  the  myocardium.  In  all  of  them*  on  electro¬ 
cardiograms  taken  directly  after  the  painful  attack*  the 
changes  in  the  tertalnal  portion  of  the  ventTicular  oomples 
were  associated  with  the  occurrence  of  an  S  wave  in  the  left 
.  precordial  leads,  which  in  them  was  the  only  manifestation 
of  pathology  in  the  eleotrocardiographlc  ventricular  complesc. 

Afterwards,  i'n:  various  periods  of  .tim©— from  several 
S2Si^  to  a  year— » the  S  wave  disappeared i  the  S-f  interval 
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Is,  the-  electrocardiogram  Ijecam®  noTOal# 


eleotrocaX'diograpliic  okasges  isi  patlest,?  with  siasll  foci  | 

of  Bacroais  lii  tiia  myooardiuia.  I 

Patient  age  49.  followiisg  physical  eatertion  eigni 
of  coronary  iasnfficienoy  were  noted  for  30  &b.jb  in  the 
fona  of  anginal  attacks  which,  occurred  six  to  eight  times  a 
day  both  after  walking  and  at  rest. 

On  the  first  eleGtrocardiogram  (fig.  3»a)  taken 
during  this  period  (4  October  1950)  there  was  no  Q  "waTe  in 
any  of  the  chest  leads^ and  a  tall  E  wa¥e  was  seen.  In  the 
third,  fourth,  fifth  and  sixth  chest  leads  an.  B  wave  was 
seen  the  aaiplltuda  of  which  was  maximal  in  the  CE3,  OB, 4 
leads.  2n  the  OE^,  CEg  leads  the  S-T  inteival  was  elevated 
in  the  013,  OR^  and  CE^  the  altered  ®  waves  are  seen.  .  , 
After  30  days  the  attacks  of  angina  stopped,  and  after 
wards  only  occaislorially  (twice  a  month)  did  |>rolong8d  pains 
occur  In  the  inters  capillar  area  which  lasted  many  hours. 

On  the  electrocardlograffi.  dated  4  January  1951  (fig*  3,b)  j 
the  amplltud®  of  the  S  wave  in  the  third  chest  lead  had 
decreased  considerably,  and  In  the  fourth,  fifth  and  sixth 
chest  leads  tlae  S  wave  had  almost  disappeared.  Ihe  great 
(amplitude  of  the  T  wave  in  all  the  cheat  .leads,  attesting 


ItO'E  nutritional  disturbance  in  the  myO'Oardiumj>,_at.tracts, 
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Afterwards,  for  a  period  of  10  years  the  patient  did 
not  have  any  anginal  attacks,  and  prolonged  pains  in  the 

j 

interaoapular  area  occurred  only  occasionally.  On  the  j 
electrocardiogram  dated  18  June  ,1956  (Pig.  3®©)  the  C|B.S 
complex  In  the  precordlal  leads  showed  no  changeB.  The 
amplitude  of  the  T  waTes  had  decreased. 

Therefore j  In  a  patient  following  attacks  of  pains  in 
I  the  heart  a.n  S  wave  appeared  in  the  left  chest  leads  on  tiit 
I  electrocardiogram,  which  disappeared  after  three  months. 

The  changes  in  the  S  wave  were  not  associated  with  any 
changes  in  the  Q  wave. 

The  data  presented  here  show  that  in  the  case  of  smallj 

foci  of  necrosis  In  formsi  intermediats  between  angina 

phetoris  and  myocardial  infarction,  the  appearance  of  an  S 

wave  on  the  electrocardiogram'  5.s  pathognomonic  for  the 

diagnosis  of  a  myocardial  lesion. 

Observing  patients  who  have  had  a  myocardial  lnfarotio|i 

we  noted  dynamic  changes  in  the  S  wave. 

In  83  patients  (out  of  108)  the  S  wave  either  complete|.y 

i 

I  disappeared  in  the  left  chest  leads  or  Its  disappearance  ini 
lone  or  two  of  these  leads  was  ’associated  >d.th  a  reduction 
of  Its  amplitude  in  others.  These  changes  were  raalntalrAed 
throughout  the  first  month  after  the  occurrence  of  the 

® t  patients;  from  one  to  sir  Hiont.hs,._.ln.Jiil 
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from  six  to  twelTe  months,  in  24j  from  one  j^ear  to  fix’-e 
years,  in  17?  and  fs'om  six  to  ten  years,  .  In  five  persons. 

In  ten  patients  only  a  eonsiderahle  reduction  in  the 
’  affiplitinie  cf  the  S  waves  wS's  noted  In  the,  left  precordial 
leads.  Ill  15  persons  the  S  waves  in  the  left  preoordial 
leads  remained  unchanged  throughout  the  ot’serration'  period. 

These  S  wave  dynamics  were  associated  with  various 
changee  in  other  electrocardiographic  elements.  Thus,  in 
93  patients  in  whom  the  S  wave  had  disappeared  or  decreased 
in  size  In  the  left  precordlal  leads  the  Q  wave  in  the  same 
leads  decreased  or  disappeared  in  39?  the  Q  wave"  was  unohanged 
In  49  persons;  the  amplitude  cf  the  Q  wave  Increased  in 
five.  Among  these  93  patients  the  R  wave  appeared  first  in 
the  left  precordlal  leadwS  Instead  of  the  previous  QS  complex, 
in  12;  the  amplitude  of  the  E  wave  in  these  leads  increased 
in  34;  the  height  of  the  R  wave  during  the  ohservation 
period  did  not  change  in  43;  and  the  amplitude  of  the  R  wav^ 

I  decreased  iti  four.  The  S-T  interval  in  the  left  precordial 
leads  became  isoelectric  (from  being  elevated  above  the 
Isoeleotric  line  or  depressed  below  it)  in  43  persons,  was 
uneh8,nged  in  40,  became  elevated  in  two,  and  was  depressed 
below  the  isoelectric  line  in  eight.  The  T  wave  in  the.lef 
precordial  leads,  following  the  disappearance  of  the  S  wave 
from  them,  bcjcame  positive  in  44,  flattened  in  21,  uachang84 
2^  s.nd  negative  in  four  persons. 
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material’"' ~T 
,  claaiiges  in -the  QRS  complex  in  the  majority  of  patients  are 
found  in  lead©  tah-en  from  the  area  of  the  necrotic  focus  | 
•and- its  periphera.1  portions;  howe-fer^  thay  osn  ap]:>ea.r  also  | 
in  other  leads  at  some  distance  fr-om  the  site  of  localisa¬ 
tion  of  the  infarct* 

The  data  presented  here  constitute  evidence  to  the 
i 

effect  that  scarring  of  the  myocardial  infarction  is  assoc¬ 
iated  with  very  polymorphic  d-ynamlcs  in  the  E,,  S*  T, 
waves  and  in  the  ST  segment  of  the  electrocardiograro.. 

Because  of  this  the  use  of  dynamic  observations  is  very 
difficult  for  solving  prolslems  associated,  with  prognosis. 

At  the  same  time,  the  impression  has  been  created  that  the 
^  most  constant  electroc-ardiographic  sig.n  of  anatomic'  healing 
of  the  necrotic  focus  is  a  disappearance  of  the  S  wave  from 
the  left  precordial  leads. 

'  ¥e  have  attempted  to  analyse  the  dyaamic  changes  in  the 
QRS  complex  in  our  patients  in  accordance  with  existing 
criteria  for  the  prognostic  evaluation  of  the  electrocardlo-- 
graia. 

The  disappearance  or  reduction  in  the  amplitude  of  the 
. S  wave  in  66  our  of  93  patients  coincided  with  the  dynamic 
changes  in  the  curve,  which  can  be  considered  an  Iffiprovement 
in  the  electrocar-diogfaphlc  data.  These  dynamics  dealt 
el  the  T  with  all  the  waves  and  curve  segments  gim.uItaneously  . 
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the  QSS  GoapleXj.  sT^segiaent  amd '  T  wa^e  indlYlduallj 
,or  with.  Yarious  oombinatioas  of  these  three  ooapoii®K,ts . 

Here?  8iin.ult>aii.£i0usly  with  the  dJ-sappearaBO©  or  reduotloM,  li 

■  the  amplitude  of  the  S  w&¥®  the  aaplltude.  of  the  Q  waY© 
either  decreased  cir  disappeared*  or  the  amplitude  of  the  1 

■  waYe  increased,  ot  the  ST  segment  which  had  bean  eleYated 
or  depressed  was  displaced  toward  the  ieoelectrie  line,  and 

the  coroni&Tj'  T  waY®  be  got©  flattened  and  posltiYS,  or 

. 

Yarious  combinations  of  these  changes  were  noted.  ,  .  ; 

Such  changes  were  seen  both  in  the  .left  and  in  the 
right  chest  leads.  In  27  out  of  93  patients  the  disappear- 
aac©  of  the  S  wave  or  a  reduction,  in  its  amplitude  was 
associated  with  yerj  polyffla3Ji)hio  electrocardiographic 
dynamics,  iprherein  faYorable  changes  could  'be  noted  in  some 
of  the  eleifteiits  of  the  curY®  and  iinfaYO-rabl©  changes  in- 
0 there  at  the  Bams  tirts.  ■  Thus,  in  10  patients  a  reduction 
in  th.e  amplitude  of  the  S  wave  or  a  diBappearance  of  it,  & 
displacement  of  the  elevated  ST  segment  toward  the  Iso¬ 
electric  line  and  a  convereton  of  th©  coronair^r,  T  wave  into 
a  flattened  or  positive  ifave  was  assoeiated  with  a  reduction 
in  the  amplitude  of  the  1  wave  or  a, a  increase  in  the 
.  a?nplitud©  of  the  Q  wave  which  wjis'  ’  seen  In  four  patients  in 
the  right  chest  leads  and  In  six  patients  3.rt  the  xeft  chest 
leads.  In 'another  six  persons  the  diaapptamiace  of  the  S 
way®  and  favorable  ele0trocardioi^rariii.c,.J.ii||^.cg^.£.^iM..JS£.S-. 
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complex  anrTw^^rweTr^SlsBote^^ 

an  Sf  segment,  previously  isoelectric,  above  or  below  the  | 

f  ' 

isoelectric  line?  this  was  noted  in  nine  persons  in  the  left 


j precordial  leads |  in  one  person,  in  tha  right  precordial  j 

I  ^ 

Heads.  f 

?  ■  '  i 

I  In  addition,  in  another  seven' patients,  with  disappearp 
lance  or  reduction  in  the  sise  of  the  S  wave,  normalization  * 

I  * 

1  of  the  QHS  complex  and  displacement  of  the  Sf  segment  i 

I  I 


i  toward  the  isoelectric  line,  unfavorable  changes  in  tne  x  | 
wave  were  noted  which  changed  from  positive  to  flattened  orf 
negative.  Thereby,  in  four  patients  these  changes  in  the  | 
T  wave  were  seen  sdiBultansously  In  the  right  and  left  chestl 
leads  of  the  electrocardiogram;  in  tw^o,  only  In  the  left  ^ 

i 

leade;  in  one,  only  in  the  right  leads.  ^  j 

i  R 

Therefore^  in  almost  three-fourths  of  the  cases 
following  myocardial  infarction  the  disappearance  or  reduct¬ 
ion  in  the  size  of  the  S  wave  in  the  left  precordial  leads 
of  the  slectx-ocardlogram  was  associated  with  changes  in  thej 
curve,  which  can  be  considered  signs  of  favorable  dynamics.! 
Inowever,  In  approximately  one-ciuarter  of  the  cases  a  sliaila| 


reduction  in  the  amplitiide  of  the  S  wave  or  disappearance  op 

I 

it  was  associated  with  unfavorable  changes  in  the  other  | 

i 

|elements  of  the  curve,  | 

i  In  comparing  the  data  of  the  electrocardiographic  | 

linvestigation  w. 
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I  0)1^  Esigiiifi  pec'fcol'i.s  "boiox"©  End  EftEi*  "tb.©  isyoc&x^diEl 
ioa  it  ms  made  clear  that  eTan  is.  those  oases  where  the  | 

I  sa-called  '’fatforable  dyssmiGs''  were  ass-oclated  with  a  change 

I 

or  redaction  In  the  sis;e  of  the  S  vbvq  the  clinical  pictnrt 

t 

hy  far  did  not  always  improve*  •• 

ThuSs  aaoBg  66  patients  whose  electrocardiograms  s 

t 

showed  sncli  favorable  dyna-mies  angina  appeared  for  the  firgrt 

\ 

time  in  '26  during  the  postinfarction  period;  in  fi¥8s-ther^. 
was  an  increase  la  the  freq.uen0y  of  attacks  of  pain;  in  , 

I 

23,  the  nature  of  the  angina  did  net  change,  and  only  in  | 


r  '  ‘i 

; 12  did  the  attacks  stop  (or  there  was  no  angina  either  | 

. 

before  or  after  the  Infarction).'  In  l6  persons  during  the  i 
acute  period  signs  of  cardiac  insufficiency  were  noted. 

In  25  patients  the  disappearance  of  the  S  wave  in  the 
left  precordial  leads  coincided  with  the  unfavorable 
electrocardiographlo  dynamics.  In  11  of  them  the  angina 
appeared  for  the  first  time  after  th®  infarction.  In 
seven,  the  attacks  increased  in  frequency;  in  five,  the 
nature  of  the  angina  did  not  change,  and  only  in  two  patients 
did  its  manifestetlons  become  less  pronounced,  but  in  both 
patients  the:re  were  signs  of  cardiac,  insufficiency.  In 
all,  cardiac  insu.fficiency  occurred  in  seven  persons  among  | 

I 

ithe  25  patients.  I 

The  data,  p-resentea  here  show  that  the  disappearance  ori 
|d©or©aae  in  the 
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leads  as 


well  as  Cmafiio  eaanges  in  the  other  elements 


I  of  the  tracing  were  noted  with  pronounced  manifestations  of 

I 

f  angina.,  and  for  that  reason  they  cannot  he  co.rmected  with 


the  course  of  the  pain  syndrom? 


;  In  15  out  of  108  natiente  the  S  wave  in  the  left  pre-i 

I  '  "  ~  I 

i  •  •  _  \ 

i  cordial  leads*,  which  had  appeared  during  the  acute  period  ' 

I  ' 

I  of  the  disease^  afterwards  did  not  change.  It  should  be  ; 

:  noted  that  in  the  absence  of  dynamic  changes  of  this  wave  I 

I  the  entire  electrocardiograpMc  tracing  as  a  whole  did  nol| 

Chang®  usually.  I'hus,  of  these  15  pati®n,ts  the  electro-  | 

I 

cardiograms  remained  unchanged  in  13;  in  two*  favorable  | 
dynaaioB  were  noted  in  the  ST  segment  (In  one)  and  in  the  | 

•t 

T  wave  {in  one)  In  the  left  precordial  leads.  ;• 

i 

\  The  S  -wave  in  the  great  majority  of  cases  (13  out  cjf  | 

•  ! 

15)  was  imchanged  in  persons  suffering  from  cardiac  | 

i 

insufficiency  begiiming  i/ith  the  first  few  days  of  the  | 

f 

I  disease  and  throughout  the  entire  observation  period.  Th4 

i  ( 

I  co\.ir8e  of  the  angina  in  patients  of  this  group  wms  no  | 

i  .  ^ 

i  different  from  its  course  in  people  whose  electrocardio-  | 

I  grams  shoi^ed  the  disappearance  of  the  S  wave  or  a  reduct-  I 
I  ion  in  Its-  amplitude.  | 

r  ’  ’  t 

I  On  the  basts  of  what  has  been  stated  it  seems  to  us  j 


cerm 


mlsslble  to  regard  the  absence  of  dynamic  changes  in  the 


i  entii'e  electro  card!  ograrjhie  tracing  as  ifell  as  in  the  S  I 

i  ■  ■  'i 

wave  in  the  .le,ft  precordial  leads  following  a  .myocardial  j 
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;  infarction  as  an  unfaVora'Dle  sign  in.  ths  sense  of  develop-  . 

!  '  I 

I  ment  of  cardiac  insufficiency ,  j 

Observation  of  the  patients  showed  that  one  to  two  ’ 

?  years  or  later  after  the  siyocardial  Infarction,.  In  the  ; 

1  presence  of  an  exacerbation  of  the  angina  pectoris  (3^  [ 

I  persons)  or  with  the  development  of  cardiac  insufficiency  ' 

I  (35  persons)  an  S  wa\’'e  appeared  in  the  leads  located  at  the 
!  ^ 

\  periphery  of  the  infarct,  that  is,  the  left  prechrdial  J 

i  i 

i  leads.  In  the  left  precordlal  leads  the  wave  appeared  at  | 

i  ^ 

I  later  periods  both  after  the  first  myocardial  infarction  | 

I  s 

j  (64  oersons)  and  after  repeated  infarctions  (7  persons). 

!  *  ,  . 

I  In  30  patients  the  electrocardio.graphlc  S  wave  in  the 

!  i 

I  left  prscordial  leads  v/as  recoinied  in  the  acute  period,  | 

I  and  then  again  it  appeared  at  later  periods,  which  was  j 

! 

1  associated  with  cardiac  insufficiency  in  11  persons,  and  •; 

'{  5 

t 

in  19  persons,  with  an  exacerbation  of  the  angina  pectorif?. 

I 

In  another  41  patients  the  electrocardiographic  sign  note<| 

aroeared  for  the  .first  ttrae  in  the  late  period  of  the  "•! 

disease;  in  24,  it  occurred  in  cardiac  Insufficiency ;  in  j 

17,'  with  an  exacerbation  of  angina  pactoris.  I 

)'  i 

1  The  aroearance  of  the  S  wave  in  the  left  precordial  > 

s  **  '  ! 

j  leads  of  the  electrocardiogram  at  late  periods  after  the  | 

*  \ 

1  myocardial  infarction  as  well  as  during  the  acute  period  { 

.1  "  I 

(was  encountered  with  different  locations  and  distributions j 

I  ■ 

- - - - — — 
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i  This  electrocardiograpEiC'  sl^n  was  laoted  in  patients  ^ 

i  I 

I  in  whom,  the  angina  took  on  a  more  severe  course  following 
I  '  '  ' 

5  the  infarction.  In  36  persons  severe  angina  pectoris  was  ^ 

j;  ?! 

5  assoelated  wdth  cardiac  insufficiency.  Is.  24  patients  | 

I  ^ 

I  following  Infarction  it  appeared  for  the  first  time;  in  231, 

j  ■  .  ■  ■  ^ 

j  attacks  of  it  Increased  in  frequency;  in  eight,  the  naturel 
I  of  the  angina  rea.ained  unchanged;  in  five,  it  did  not  occi^r 

I  either  before  the  infarction  or  in  the  poetinfaretion  | 

f  ■  ; 

1  period;  and  in  three  patients  after  the  Infarction  the 

angina  disappeared. 

The  data  presented  hers  perffi.it  us  to  suppose  that  the. 
appearance  of  an  S  wave  in  the  left  precordial  leads  of  .th| 
electrocardiogram  in  the  late  period  following  iriyocardial  j 
infarvctlon’ is  an  unfavorable  prognostic  .  syndrome  attestlngj 
to  a  more  severe  course  of  the  disease.  » 

As  an  example  of  the'  appearance  of  an  S  wave  in  the  ; 
loft  precordial  leads  of  the  electrocardiogram  at  the  late 
stage  of  the  course  of  myocardial  infarction  we  should- 

like  to  present  a  case  history. 

Patient  11.,  age  66.  Beginning  with  1951  he  began 

rjccaslonally  (once  or  twice  a  month)  to  have  attacks  of 
I  angina.  Beginning,  with  1953,  the  attacks  Increased  in 
frequency,  up  to  two  or  three  times  a  week,  and  assumed  tho 
nature  of  angina  of  effort.  In  December  1955  there  was  a| 
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j  minutes*  On  the  electro  card!  ograta  dated  20  January  1956  I 
j  (fig'.  4,a)  a  tall  B  mn  was  seen  In  all  the  preoordlal  I 

;  3...e£c!se  file  Q  wa^e  in  these  leads  was  not  found,  hut  the  ^ 

I  deep  S  wave  attracts  attentioaj  this  is  seen  not  only  in  tlie 
'  right  but  also -in  the  left  (la  the  fifth  ana  st^th)  pre« 

^  cordial  leads,  ■  ,f’he  T  wave  in  all  the  preoordial  leads  was 
[  deep  and  of  the  coronary  type,, 

I  Until  HoYemher,  1956  the  patient's  condition  was  sati^- 
iactoryi  the  attaoko  of  angina  occurred  'rery  rarely  1  less'  I 
often  than  bx^fors  the  infarction.  I 

On  an  electrocardiogram  taken  19  October  I956  (fig.  I 
j  49b)  the  S  wave  i;a  the  fifth  and  sixth  precordlal  leads  I 

I  disappeared I  the  f  wave  in  th@  right  precordial  leads  I 
(?!,  ¥.,)  bacaaie  positlt-e;  in  the  left  leads  th®  waves  of  f 
the  coronary  type  resiilned,  'fhe  only  sign,  of  infarction  o|i 
this  olsctrocardiograa:;  is  an  absence  of  an  E  wave  in  the  I 

f  ■  '  I 

I  'third  precordiaX  lead,  | 

In  December  1956,  follo'wing  paaumDnla,  the  patient  | 
had  a  marked  isacrease  in  dyspnea,  and  an  attack  of 'cardiac  1 
asthma.  occur.red  which  ims  followed  by  circulatoiy  insuffleicy, 


I 

(.fig.  4 


On  the  electrocardiogram  dated. 30  December  I956 


(fig.  4,c)  i,n  the  fourth  precordial  lead  the  B.  wave  ha-s  j 
disappeared  and  in  this  lead  a  QS  i?a¥0  Is  seen.  In  the  I 
fifth  and  .sixth  precordial  leads  deep  S  waves  have  reappeaJed, 
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'  aevelopad  In  the  patient  on  th©  anterior  wall  ,wliioh  wae  f 

j  expressed  on  the  electrocardiogram  as  s  disappearance  of  ! 

I  the  l-ware  in  the  fourth  preoordial  le&d:,  the  appearanfe 

!  of  S  wa^eg  in  the  fourth  precordial  'load,  and  the  appear*- 

I  ance  of  S  waw#s  la  the  fifth  and  sixth  preoordial  leads. 

I  Frora  1956  to  October.  I959  the  patient  was  under  our 

I  ohssrYation,  He  continued  to  lame  circiiistorj  iri.sufficleB.c:y 
i  ■  -  '  I 

I  the  degree  ol  erspressioa  of  which  decreased  soraswhat  a.fter| 

the  use  of  Hjersalyi  and  noTurite,  On  the  el8otrocardlogra| 

(Pig.  4^d)  the  same  changes  resiained  which  had  been  noted  I 


I  in  Becember  1956?  although  the  amplitude  of  the  B  waves  inj 
the  fifth  and  sixth  chest  leads  deorsased  periodically.  | 
There  fore »  i:a  this  psHent,  age  66  ^  vhc  had  siJffered  I 

I 

for  five  years  with  arigi.iia  pectoris j,.  a  myocardial  infaT'ct-t 
■  .  i 

ion  Ox  the  aiit^®r.lo,r  WiEll  dsvelopsd*  Ihirlng  the  acute  | 

period  tile  only  patiiology  in  the  initial  portion  of  the  I 

I  ven ori culs.r  comples  ol  the  ®X©otrocardlogx*aBi  the  j 

I  appearance  of  aeep  S  waves  la  the  ls.ft  precordisj.  leads  1 
I  I 

I  wnlcli  were  asso.clated  with  a  coi'onary  T  wave  in  al]  the  I 

?  '  '  j 

f  precordial  leads,  fen,  months  after  the  inferotlon  the  S  i 
I  wave  In  the  laft.  preoordial  leads  disappeared,  and  the  QRS  | 
complex  in  these  leads  Ehowsd  only  a  tali  E  wrave.  After  j 
Id  iEonth-3,  the  patient  developed  a  cecorui  infarction,  whicii 
was  again  aesooiatsd.  with  the  appearance  of  deep  S  waves  li| 


•<»49cn)vs 


i  Aiteraaras,  witn  the  presence  of  cardiac  insufficiency  the  I 

t  ■  ! 

I  amplitude  of  the  S  vraves  in  the  left  precordial  leads  J 

I 

{  decreased^  -but  they  vere  distinctly  demonstrated  neverthe~ 

I  lesse  j 

f  ,  .  _  f 

;  A  second  appearance  of  the  S  wave  in  the  left  pre-  I 

-  ! 

I  cordial  leads  of  the  electrocardiogram  in  those  30  patientil 
I  In  whom  tne  tracing  had  already  shown  tlis  apj)ears,K.oe  and  i 

I  t 

j  di sappeara.nce  of  this  wax^e  during  the  acute  period  of  the  | 

J  \ 

I  disease  was  a,ssoclated  with  dynamic  chane-'ea  In  the  other  } 

'I  .  .  I 

waxres  and  segments  of  the  electrocardiographic  tracing,  I 

These  changes  were  of  a  very  polymorphic  nature.  Thus, 
in  four  patients,  with  the  second,  appearance  of  an  S  wave  i 

j  In  til©  left  precordial  leads,  there  simultaneously  appea..reh 

I  \ 

J  b,.Q  wave  In  the  same  leads.  In  one  patient  *  the  e.m'Dl.1  tudel 

■  ,  '  ! 

I  of  thci  Q  wave  i;nc.reased^  In  three  patients,  it  decreased  | 

considerably;  and  in  22,  the  Q  wave  was  unchanged,  j 

In  16  patients  a  second  aiipearance  of  an  3  waxre  in  th4 

f 

left  precordial  leads  of  the  electrocardiogram  coincided  j. 

I 

with  the  reduction  in  the  R  wave  amplitude  in  the  same  | 

\  \ 

I  leads;  in.  14,  xhe  R  wscve  remained  unchane'ed,  i 

i  ; 

!  .  I 

;  nve,r!.ffiore  po,iyraorphic  dynamics  were  noted  with  the  .' 

I  ( 

I  second  appearance  of  the  S  wave  in  -the  final  portion  of  thl 
I 

j ventricular  complex  In  the  same  leads.  Thus,  in  four  I 

i  I 

I  persons  tne  S-l  interval  became  isoelectric,  and  six,  it  I 

I  I 


,I  wave  became  positive  in  three;  flattened  in  11;  negative  j 
in  six;  and  did  not  change  In  ten  patients,  I 


5^7  A  P'f'i' 


attempted  to  anal^^g©  the  dynamic  changes  in  tl 


i  electrocardiogram  noted  wh 


ich  were  associated  with,  ih©  ' 


:  second  appearance  of  an  S  vave  in  the  left  precordial  lead^ 

I  in  accordance  with  the  existing  prognostic  evaluation  of  j 

j  the  dynamic  changes  in  the  tracing  which  we  mentioned  abovJ. 

j  iltn,ough  in  all  30  patients  a  second  appearance  of  thj 

I  S  wave  l.n  the  left  precordial  leads  coincided  with  an  1 

j  exacerbation  of  the  angina  pectoris  or  the  appearance  of  j' 

I  cardiac  insufficiency ,  this  electrocardiographic  sign  was  1 

j  aesoclated  with  other  changes  in  the  tracing,  which  .could  j 

be  evaluated  as  unfavorable,  in  only  ten  persons.  These  j 

changes  in  six  persons  were  seen  in  both  the  left  ard  ri^-h-^ 

"  I 

precordial  leads;  in  four  persone,  only  in  the  left.  In  | 

I  five  patients  a  second  appearance  of  the  S  wave  In  the  lef i 


I  precordial  leads  of  the  electrocardiogram  was  unassociated  | 
wi  on  dynarclc  changes  in  the  electrooardiog.rairu  * 

xTi  Ip  patients  the  repeat  occurrence  the  S  wave  in  | 
the  left  prscordial  leads  was  associated  with  very  diverse  t 
j  cnanges  in  tne  other  electrocardiographic  components  which  j 
jcoula  be  considered  favorable  In  some  leads  and  slmultaneoiisly 
junfavorable  in  others;  even  in  the  same  lead  the  initial  ! 
joud  terffilnal  portions  of  the  ventricular  comple.x  not  1 

Ai  ffexant  _ 
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in  the  left  pre-  f 
i 

I  cordial  leads  was  associated  with  an  Incrsase  in  the  ! 

I 

j  aEplitttde  of  tlie  Q  wave  and  the  reduction  .in.  the  amplittide  ■ 

j 

J  of  the  E  waveii  wliereln,  as  is  well  imown*  us  favorable  ^ 


3i8 . 5  wave  i 


{  dynamics  are  expressed?  however,  at  the  same  time  Is  the  I 
i  ■■  ^  i 

i  ssBie  leads  the  elevated  ST  segment  was  -displa'eed  teward  the! 

^  ■  ! 
f  isoelectric  line,  or  the  coronary  1  wave  was  converted  intcf 

h  £ 

j&' flattened  or  positive  T,  J 

i'  \ 

I  As  the  date.  prese.nted  here  show’-  ^the  appearance  of  an  j 

I 

S  wave  in  the  left  precordial  leads  of  the  elect, rocardio-  '{ 
gram  in  ths  late  periods  after  the  myocardial  infarction  i^ 

j 

j  always  associated  with  unfavorable  changes  in  the  course  or 

I  the  disease  (the  occurrence  of  cardiac  In sufficiency  or  an  1 

I  ezsceirbation  of  the  pain  syndrorte } ,  but  hereby  the  curve  | 

I  undergoefs  vai'iou.s  changes  which  can  errO'Heously  be  taken 

I  signs  of  nonualissatioE.  of  the  eleotrocardiograa. 

We  ga.ln.6id  the  impression  that  the  appeara..nce  of  the  S 

X';?ave  in  the  left  preccrdlal  leads  at  late  periods  after  the, 

j 

Irxfarotton  Is  a.  more  reliable  criterion,  speaking  for  an  'j 

ii 

p.m..favorable  progncujie  of  the  disease,  th8.n  tbs  unfavorable  | 

1 

I  dynamic  changes  in  the  other  waves  and  segments  of  the  i 

t  .  . 

1  electro  cardl  ograa., 

i  • 

I 

J  We  obsejv;-ed patients  vrtio  had  sustained  a  ia.ybc}ardial 

I 

linfarction  for  a  very  long  time  (more  than  10  years).  j. 


i  An  analysis  of 


.nVxv.cRW. 
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ica  of  the  S  wa¥e  in  the 


I  left  preoordial  leads  a  reduction  in  the  amplitude  or  dis-  [ 

I  appearance  of  this  wave  is  encountered  much  less  often*  Ini 

f  *  ■  '  ! 

;  50  out  of  71  patients  we  did  not  find  anj  3  wave  eyBS.mlcs,  j 
although  after  the  anpearanc©  of  this  sign  In  them  they  | 

-  /  *  .  i 

were  under  our  oh,s©rvatio2i  for  a  very  long  time.  In  48  f 

J 

persons  the  absence  of  S  wave  changes  In  the  left  precordl^l; 

I 

leads  coincided  with  their  absence  in  the  other  waves  and 

I 

-I  .segments  of  these  leads.  In  two  persons  ^  in  ¥hOB|.  the  wave:!. 

I  ■  '  i 

in  the  left  preoordial  lead®  did  not  change),  changes  were  ■ 

noted  in  the  S-I  eegment  (dieplaoement  from  the  Isoelectric 

position  to  above  the  isoelectric  line)  and  of  the  T  wave  ; 

i  ,  .  I 

(canversion  from  flattened  to  negative).  In  30  out  a?  50  | 

patients , there  was  a' cardiac  insufficiency  which  was  almosw 

of  a  permanent  nature.  In  15»  the  angina  appeared  for  thej 

■ 

first  time  after  the  myocardial  Infarotionj  and  in  28  the  \ 
attacks  of  pain  of  a  m,o.re  overt  nature.  I 

I  In  13  oat  -Of  71  patie-ats*  even  with  the  appearance  ofj 

I  the  S  wave  in  tli€i  left  precordial  leads  at  later  periods ^  | 
it  afterwards  disappsarod,or  its  aiuplitude  decreased,  I  ^ 

i  '  '  '  I 

I  This  S  wave  charago  la  the  left  pr^scordial  leads  of 

\  three  peraon.s  reffisined  for  a  year  after  the  lafarctioni  in 

I  I 

I  four j  from  one  year  to  five  years j  in  six,  from  five  to  tei 
I  years*  Just  as  during,  the  acute  period,  of  myocardial  I 
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j  With  '^ery  :poljffiorphic  dyiSmics  of^the  other  electrocardlo-  : 

I  graphic  elements  both  in  the  left  and  righr  chest  leads,  iL 
J  ten  persons  these  changes  could  be  considered  fayorabiet  in 
j  tnrasj  ayoraole  in  satm  leads  and  fayorable  in  others^  J 


I  2hs  clinical  course  of  the  pain  syndrome  of  these  j 

I  13  patients  did  not  show  any  distinct  correlation  with  the  ! 

I 

i  aynaraicB  of  the  electrocardiographic  change »  In  six  persoris 

?  i 

i  the  angina,  appeared  for  tha  first  time  after  the  ayoeardlal 
j  .i.rj..s.arcti, oni  in  one,  its  course  became  more  severe;  In  thred, 

I  its  nature  did  not  change;  In  onoj  the  attacks  of  sn/'ina  ^ 

I  .  ’  ■  i 

I  began  to  occur  less  often  then  before  the  i?),farction;  in  | 

I  ! 

I  one,  the  arigira  stopp-ed  after  the  infarction;  and  In  one  1 

I  '  ’  '  i 

I  patie.nt  it  did  net  occu,:r  either  before  or  after  the  I 

I  infarction,  j 

i 

I 

s'/lth  respect  to  eight  persons  we  did  not  have  any  I 
inforraatioii  at  our  disposal  concerning  the  dynamics  in  the! 

S  wave  changes  iKhlch  appeared  in  the  left  precordial  leads  j 
at  the  late  periods  after  myocardia.1  .Infarction. 

j 

T.b.e  data  presented  here  show  that  in  30  out  of  pO  | 

I  patients,  just  as  in  the  acute  period  of  the  disease,  the  ? 

1  i 

I  absence  of  3  wave  changes  in,  the.  left  precordlal  leads  i 

!  I 

?  coxiiCi.deo  with  the  development  of  a  persistent  cardiac  \ 

9  ^ 

jinGuf flolency .  | 

I  i 

I  In  the  literature  available  to  us  w'e  haT.e  not  foittid  I 

I  '  I 

I  7 
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Itlie  lEjj’o cardial  infarct.'  H 


per3.p1ie:fai  portloris  of  i 


me  lEj-ocardiai  iniarct.  However,  for  the  purpose  of  ©xplaifi 
f  '  I 

ling  the  elsctrocsrdiograpblo  sign  noted  data  glvoB.  by  Bayle|r 

I  concerning  ths  electrophysiological  myooardial  chjanges  in  I 

I  Infarction  can  be  used  1b.  ou,r  opirilori.  !■ 

■i  ■  i 

j  .  fbe  S  vrave  apparently  reflects  tlie  potential  of  the  \ 

I  unaffected  portions  of  the  aijocardium?  demoastmtion  of  it  | 

I  ? 

^  j  'becoffies  possible  because  of  th©  reduetioii  in  the  alectrlcall 

1  potential  of  the' tissue  located' at  the  periphei'y  of  Vhb  | 

I  arefi  of  infa.rQtlGa,  Disappearance  of  this  wair©  as  well  as 

I  of  the  Q  wave  and  the  in-oreasa  in  the  amplitude  of  th©  II 

j  wave  does  not  neocssarily  speak  for  the  restoration  of  th©' 

electrical  x->oteiitial  at  the  periphery  of  the  necrotic  foou|» 

Imt  may  bt  produced  by  eoarriag  of  the  Infarct.  | 

fhe-reforej  tlie  same  oiiasges  in  tlas  electrocardiogram  | 

j  in  myocardial  infarction  may  be  of  different  sigrdficaiice. 

I  They  depend  not  only  on  th.e  presence  of  an.  area  of  dead 

j  muscle  cells  In  the- myocardium  but  also^  to  a  considerable 

degree*,  are  conditioned  by  associated  dlsturbaaces  during 

the  course  of  the  excdtatlon  and  recovery  'orocesp  in  the  f 

f  ,  I 

)  ,  '  i 

I  ffiyooardiiuBs  which  in  turn  depend  on  the  presence  of  t 

%  .  j 

I  eicatricial  clianges  at  the  periphery  of  the  infarct  focus  | 

j  and  on  the  degree  of  expression  of  the  niyocardlal  flbroticl 

j  process,  and  on  the  teetabolism  of  the  eardtao  muscle  as  a  I 


1  wThole . 


IT  01  tiles e  factors 


\  setjara'tely  on  the  electrocard?.ograplaic  tracing  may  be  pre~  f 
I  ^ 

I  dieted  and  tahen  into  consideration,  “biit  In  far  from  all  the 


5;  i,/ ® 


Therefore,  in  considering  the  cours* 


»  i-'-  r'i  C!  T'  O 

A  V«r  L#  r..'  V  " 


[infarction  period  according. to  electrocardiographic  data  ; 
i the  dynamics  of  the  changes  should  be  evaluated  beginning  ^ 
[with  the  acute  period  of  the  disease*  In  addition,  one  ; 

:  should  have  an  exceptionally  cautious  approach  to  "improve-'^ 
j merit  of  the  electrocardiogTS-tlilc  indi ces''«~to  an  increase  | 

s  .  , 

!1  .  y 

in  the  amplitude  of  the  R  wave  and  a  disappearance  in  the  | 
jQ  wave,  particularly  in  those  cases  where -feer/ er©  not  assooia|“ 

fted  with  olinioal  improvement,  | 

1  I 

Oonolusiona  f 

i 

I  ;  1,  In  108  patients  .during  the  acute  period  of  myocar-^l 

{  ■  .  ^ 
dial  infarction,  along  v?lth  characteristic  changes  in  tne  i 

I  ■'  !■ 

QH.S,  complex  in  the  electrocardiographic  leads  over  the  areaj 

of  infa.rotions,  the  appearance  of  an  S  wave  was  noted  la.  thej 

I 

;left,  precordial  leads,  that  is,  in  the  leads  located  over  | 

I 

the  peripheral  portions  of  the  infarct.  | 

I  2.-.  In  93  out  of  108  patients  in  the  postinfarction  | 

j  ? 

jperiod  the  S  wave  disappeared.or  its  amplitude  decreased.  = 

\  ] 

I  3.  Disappearance  of  the  S  wave  or  decrease  in  its  | 

i  i 

liffiplltude  in  the  majority  of  cases  was  noted  in  patients 
I  '* 

Iwlio  did  not  suffer  from,  cardiac  lnsu,fficiency .  The  absence! 


|)  f  any  chang  e  s  ,-.341., 
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,  'associated  with  tne  aBsence  ox  ^moilc  oaanges  in  the  entiife 

I 

electrocardiographic  tracing  ,as  a  -whole  and  was  encountered! 

t 

In  person,s  who  had  suffered  from  cardiac  ■  Insufficiency ,  ; 

I  ^ 

\  4»  During  the  acute  period,  of  the  disease  the  dynamic!^ 


S  changes  in  the  S  wa-tre  were  not  connected  with  the  anginal  : 

!.  ■  I 

j  syndrome.  At  later  periods  after  the  infarction,  with  an  [ 

;  exaearbation  of  the  angina  and  the  development  of  cardiac  s; 

I  ■  i 

j insufficiency  in  71  patients,  the  S  wave  appeared  in  the  | 

I  I 

\  left  precordlal  leads.  i 

{  ■  I 

5.  ¥ith.  the  occurrence  of  an  S  wave  In  the  left  pre«  | 
cordial  leads  at  later' periods  it  did  not  change  in  50  j 
'patients;  it  decreased  in -size  and  disappeared  in  only  13*  | 
6..  Just  as  in  the  acute  period  of  th©  disease  the  | 
absence  of  anjr  cha.riges  in  the  S  wave  in. the  left  preoordlalj 
leads  coincided,  in  the  majority  of  cases,  with  a  more  j 
severe  course  cf  the  disea.s©.  1 

I  I 

I  7»  Ihe  appearance  of  an  3  wave  in  the  left  precordlal| 

s'*  -  « 

1  « 

llesids  w1.thout  any  subsequent ; changes,  noted  both  during  thej 

iac'ute  period  of  the  disease  and  at  the  late  stage,  is  1 

I  apparently  an  unfavorable  prognostic  sign,  I 

i  ^ 
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A  FEIISRAL  GOVERlAlERT  ORCANIZATICH  BSTABLISHE! 
TO  SEKVICE  THE  TRANSLATrOK  AHD  RESEARCH  S3SD 
OF  TmO  vARICSUS  GOVEBHWEMT  IffilEAROMEIFrS 


